High IF Receiver Reference
Design

1.0 Design Description

This reference design implements a High IF Receiver circuit
that utilizes an LMH6515 DVGA and ADC14V155 Analog to
Digital Converter (ADC). The design illustrates variable gain
IF amplification and digitization in wireless infrastructure sys-
tems and frequency domain analyzers. This flexible subsys-
tem provides excellent sensitivity for input signal frequencies
up to 240 MHz. It achieves a small-signal SNR of 72 dBFS
and a SFDR greater than 90 dBFS with a 169 MHz input fre-
quency. Large signal performance yields a SNR of 68.3 dBFS
and SFDR of 77 dBFS at 169 MHz. In addition to the
LMH6515, the design includes National’s ADC14V155 14-bit,
155 MSPS ADC with dual data rate, parallel LVDS outputs.
The timing is provided by the LMK03001C low-jitter precision
clock conditioner with an integrated voltage-controlled oscil-
lator (VCO) that provides 190 femtosecond (fs) jitter over an
integration bandwidth of 100 Hz to 20 MHz; as well as several
energy-efficient power management ICs.

2.0 Features
Key Features of the ADC14V155KDRB High IF Receiver
Reference Design Board

B Enables evaluation of a variable gain IF amplification and
digitization subsystem with high dynamic range.

National Semiconductor
RD-146

Data Conversions Applications
October 2007

B Demonstrates a subsystem architecture used in many
wireless infrastructure systems and frequency domain
analyzers.

B Configured for an inut signal frequency of 169 MHz

B Provides excellent sensitivity for input signal frequencies
up to 240 MHz

B Featured products include :

- LMH6515: 450 MHz DVGA with

Semiconductor’'s Powerwise® family

- ADC14V155: 14-bit, 155 MSPS, 1.1 GHz input bandwidth

ADC with parallel LVDS outputs from National

Semiconductor’s Powerwise® family

- LMKO03001C: low-jitter precision clock conditioner with an

integrated voltage-controlled oscillator (VCO) from National

Semiconductor's Powerwise® family provides 190 fs jitter

(100 Hz to 20 MHz integration bandwidth

- Several energy-efficient power management ICs from Na-

tional Semiconductor

B Reference design performance for a 169 MHz input signal

- Small-signal SNR of 72 dBFS and SFDR greater than 90

dBFS

- Large signal SNR of 68.3 dBFS and SFDR of 77 dBFS

from National
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3.0 Schematic
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FIGURE 1. 14V155KDRBB
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schematic1

FIGURE 2. 14V155KDRBB
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POWER SUPPLY

schematic2

FIGURE 3. 14V155KDRBB
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4.0 Bill of Materials
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FIGURE 5. ADC14155 Board Photo
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FIGURE 6. ADC14155 LAYOUT
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FIGURE 7. ADC14155 LAYOUT
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FIGURE 8. ADC14155 LAYOUT
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FIGURE 9. ADC14155 LAYOUT
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FIGURE 10. ADC14155 LAYOUT
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FIGURE 11. ADC14155 LAYOUT
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Notes

High IF Receiver Reference Design

National Semiconductor's design tools attempt to recreate the performance of a substantially equivalent physical implementation of the
design. Reference designs are created using National's published specifications as well as the published specifications of other device
manufacturers. While National does update this information periodically, this information may not be current at the time the reference
design is built. National and/or its licensors do not warrant the accuracy or completeness of the specifications or any information contained
therein. National and/or its licensors do not warrant that any designs or recommended parts will meet the specifications you entered, will
be suitable for your application or fit for any particular purpose, or will operate as shown in the simulation in a physical implementation.
National and/or its licensors do not warrant that the designs are production worthy. You should completely validate and test your design
implementation to confirm the system functionality for your application.

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves
the right at any time without notice to change said circuitry and specifications.

For the most current product information visit us at www.national.com.

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYS-
TEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL COUNSEL OF NATIONAL SEMICON-
DUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems which, 2. A critical component is any component of a life support device

(a) are intended for surgical implant into the body, or (b) support or system whose failure to perform can be reasonably expected
or sustain life, and whose failure to perform when properly used to cause the failure of the life support device or system, or to
in accordance with instructions for use provided in the labeling, affect its safety or effectiveness.

can be reasonably expected to result in a significant injury to

the user.

BANNED SUBSTANCE COMPLIANCE

National Semiconductor certifies that the products and packing materials meet the provisions of the Customer Products Stewardship
Specification (CSP-9-111C2) and the Banned Substances and Materials of Interest Specification (CSP-9-111S2) and contain no "Banned
Substances" as defined in CSP-9-111S82.

Leadfree products are RoHS compliant.

m National Semiconductor National Semiconductor Europe National Semiconductor Asia National Semiconductor Japan
Americas Customer Customer Support Center Pacific Customer Support Center Customer Support Center
ﬂ' N Support Center Fax: +49 (0) 180-530-85-86 Email: ap.support@nsc.com Fax: 81-3-5639-7507
— Email: Email: europe.support@nsc.com Email: jpn.feedback@nsc.com
1 new.feedback@nsc.com Deutsch Tel: +49 (0) 69 9508 6208 Tel: 81-3-5639-7560
Q Tel: 1-800-272-9959 English Tel: +49 (0) 870 24 0 2171
m Francais Tel: +33 (0) 1 41 91 8790
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